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Ofice Me tidwz “ UNITED STATES GOVERNMENT I
TO : I&o Shidds -n, TMwctor, DATE: 25 thM191949

I)iVishnef Biology and ??dsdcino
FROM : Dr. 00*rg45V. LsRey b .
sUBJECT:~~~~~ for ~~a~oIM roconn?asndodfor ths p@rfol.?lWWe 7.

of bieloglotSSt8 at En.imtok.

1. Capt.R. W Ihwgw (=) USN and I r-imd the an*ir*prop
Oriticmly in tha colmsa of tha pxwparaiion of &ta31*d speoificaWxM
for *ha oenstmmtion rquimaen~s for tho ~ Brooding Colony. In
ths courso of this zwwlsw sweral deviations ~ tho ●figiml tantatim
plan voro ma*. Ths prosant rsquirmmb, widlo mst -, probably rqro-
Sants tho maxbmlm Iuquil’amm%.

2. This sari-s cf justif’ioathms,and a numhr @f drawings, and
t lists, m which Captain I?raagm 18 wwlchg, havoInatcrial.procuraman

Wm proparod ●s 8 rasult of ●ur rocont ccnforoncowith Dr. Graves,
?LUlor, Clark, Burri8 and Prsuss, on 23 Jms 1949, at tha AWL A$ W-a
confermce Dr. Llravs8Hcstod that a bidlegic ti$ program was to b.
included in #a wsapons tsst program, and #m& the p~pOSa18 carried out
ts him ~ Dr. llHgh* I&nglxn3 war. gmarally accoptablo- subjec$W *
vim ~ W. J-Division advisory grcup.

h

A+ this canferoncoi% was ●greed
that U tho cena%ruotion on Ja sho&d be dons by #a ABC cantracter.
It was thersfora rsqwstsd that a buKLdi.ngcenfarsnooba hsld Juns~,
1949 ●t Lu AlaIIw8, abtondad by * rapmsmtitivcs of * contractor.
Atthistims, itwaskadthatwa baprqardtosutdtads~d m
pwed layou$for #a buildings= the island;preMminN!Y p2an8for *6
~mnt Of tha buildings,utilitias,animl -, 8t0. It s-d
dasirablothorafmw to pnpars not onlyt.b plans,but also a statamsnti
●f tho $wtificatiaufor tha ro@xwmBnt8 ●

3. ‘EM ~ lwusing mquimmanta is based on tha wa ●f animals
-- *8* **S* This p~ is justifbfi by tha raceml=btti
ef ths Radielogie I)ofawo Panal d the mm U31eNcomlmnded that no Opwe
$unity shauld ever be l~t to uonductbiological studios whsn a*)8i@ -apon8
ars tostsdo

& WiOS ●f tha layuuts,building@aria, and tantativa prscuY?-ISBt
sohaduha will ba submittidwhen campletidby tha staff ●f HIEUO

5. A ●-tit of the •va~blo shipping for tho movemsn$of tho
bremiing●tscksand psrsonnd to Eniwetok will ba obtainod by Captain
Draeger-tiomCl/O,ad will save as
4Aon●t Eniwatek.
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1. )dousersqujxauenta:

A. ?Wmberof animalsrequestedor
approvedproposals:

?rojectNo
(1) 2,7
(2) 2,7 N-xRIj Am
(3’) 2 Ucal
(4) 8 LA
(5) 4 NuRI

1st Tout : Total (romd nunbers)
.%d Test : ‘wtimated,minimum

G-d ToW, 2 tests

suggestedin ‘L-eovlginal

W
1,0CX3
2,500
1,100

~

4bo
15,000

B. #tificatien :
(1)

(2)

(3)

(4)

(5)

6000 mice: 200 niceweuldbe placedat each e.womme
station- MO males,150 fexnaies,for LD50,M%ml.ity,
s-- studios. Thisnumberof mice is recocuwndedby
Dr. ‘Lorsnze, NM, and by Dr. Grenk%te,NUN. Xiti such
numbersthe 8tandard●rror ●f resultsin this type of
experhnt is ap2roxixbateljf2.0 $, 9r less ~

The planscallfor the use of 2 linesof 10
~~ Sta%i*lM,sach,In t!!ewater;and 1 lhe of 10
stationsen land. Theses~tions wouldbe locatedso that
the fi.mt a would be certaidy Wide the lethalrange;
3 would be whero LD50 cailJdbe anticipated-600-700 r
range;and 4 wouldbe in the sublethalzone,at appro~
at~ly 400, 200, 100 and 50 r.
Bruinplans to build2 - 3 shields with collimatingslits;
each shieldwould require50-100mice at each pointin the
shield,and approximately3 are feasible~
2500 mice: .500ei thesemuli be used for sFPstudies;
the balancefor a studyof the protectiveactionof dregs;
at the LD50 range. At least3 stationswould M required;
and 3 doselevelsat each s’ation(of drug),asing200
mice fer each testgroup.
U30 mice: ~ this study30 micewould be requiredat each
point as biological.monitorsin the 20-600r range. 15

(’2
land statiens,13 stitiensinsideshields,and 10 stations
h drones is a reasonableestizateO: the requirement.
400 mice: for blast studies. b
The est-te for a second+hst is a pure guess. \\%

2* geuseI?ousin&:The plan requkres*t 11,000mice of agus 7- U
weeksbe on hand at the timo of the test. To accomplishthis the CO1OW
on thatdatewould contain approximately15,000mice, ●lder andyounger.MLXXY
norec~~ d ~~~been Wed along thew ai%erbeing used for calibration,

JLJL,”.\!~
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becomesatuzzatedwith urineand fecesand food debriswhich would attract
fliesand wouldbe a definite@alth kzard. RLtig, or suitiblestabfii-
i-tion ef the coralwould pexmitt!!ewashingwater to rm off fito the
soa’kagapita,and woulddiminate all theseunclesiz=blef*tures. The soals-
ae% pits are of a designthathas been used in militaxyfield operathns>
and shouldbe aatisfactary.

The dimmsima of the mnwaya, shelterhowes, breeding,
pens, fenceheight,etc.,have been suppliedby a qualifiedveterinaryofficer
of the USA MedicalMpartment.

8. ~ food: the ‘basisof ‘therequirementis 1 lb/tig/cWy;1/3
of which should be meat. If cannedhorsemat is Provided$it will not be
necessaryto have om of the wal&n reefera whichhad been plannedto store
frszenhorsemeat.

9. Dog inter:the basis of Me requirementis 1 @l/’dog/day$as
Tf the automaticwateringdevices(seerecomnmded by the votarinarian..

below)azw used,wastewill be mimbal and the fi=gmecitedshouldbe correct;
if they are not used itwould be necessary50 doublethe daily rationta
allowfor watezwrasteauxispillage.

10. Pig reqkimmmts:

A.

3*

Rigsare to be used h two typesof experiment:a) studyof
therm&Linjury;and b) serialsacflice stuc&to obtainbleed,
plasmaand tissuefer study, and for cemxKLrimnwith BiMni

laboratom exmerimentai-**. The 2w-6uixementis 2QQ pigs
bomb tust~ m- 400 if theyare used t?% times.

the thermalinjuxYstudy,‘therequirementis as folluws:
Pmjat 3, ARG, 20 pigs per test

n 3 R0SH,30pigs per test
It@_neerstu~, W pigs per tist.
the barn stu&, the Pigswouldbe ex-ed on lad, at

dis~ces VaryiJW-?roml-b06mto 3000m, ~ shields designed
to reduce●r elitite the totalbody ionizingradiatien,by
the use cd portholes,mirrors,ar time-eperatedshields. The
-P *sQ-ted for engim=r studiesare to be placedin build-
ingsunderteat,for mrieua typeof injury-study,if such
buildingsare used.

For the atu@ of ionizingradi.atieneffect,the pi=- will be
exposed in tmks~ US* 1.20pi=-per test$2 per M. *
materialcelLcctedwouldbe ef the same sort,and for the -

0

\
people,as in the dog studies. The locatienof the @, i=
tentatively,as follows: 12at@Om; 12at600m; lSat

%

800 m; and 18 at 1200 m. 24 animalsrecovered~m each static
$

w5U be sacrificedserially,ens per hour for 24 hours. ~
additionalU pi.gain the two outer(dls$ant( statiens) wouldbe
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s acrificedat the rate af 4 per day fer 6 days.

D. The totalpig reqti~ent for On t_estis ~us 120 ~ n ~
20 equals190 pigs,or to be -fe, 200 Pi= and for the two
testsis L@. If no engineerstr~ctur%aar~ to be used for
exposureof pigs,20 per teat can be subtracte&

U. For the recoveryof ~ all the animslaexposedin tanksin the
lagoon,it is plannedto use tank-lightirsor l+bats, squippedwith a
suitablehoist ta get the tanksab-rd. The @@s to be autopsied~
the firstand secondhour afterexposurewould be pickedup by craft car-g
pathologistswho wouldperfom the autopsyat once,h tie bm~j =d sui+
a’tileamangements for refrigeratingand preservingthe tissueswould be
mied. All the otherWh couldbe returnedte Ja@an, and the animals
placed h the runwaysuntilthe tLne fer serialsacrifice. It U est~
ated that 6 -8 M boatswouldbe sufficientto recoverthe ma_ttfi pr~~tiy.

12. Pig housing: The recommendationto pave the runwaysis as &s-
Lzablein the caseof the pi=- as with the dog housing. The dimenstiens
of the runs,the heightof tilefenc2ng,etc.,havebeen providedby a trained
~%er~~ri~.

13. piR feed:is basedon a requirementof 2@ lbs/pig/*y; us~w
+xo sortsof feed:-g and fattening diet, and gestitiondiet. The
automaticpig fceder- a drawingef which is supplied- is designedafter
a standardmodelrecomnmdedby the US Departmentof Amcult-. Use of
thesedevicesshouldresulth a considerablesa~ of feed and labor~
Thesefeederscan be manufactured,kneckeddown,in the US and shippedout
with eitherthe ftistparty,or tith tlheanimals.

14. fig inter: the basis of the requirementis 2 gal/pig/day,as

recommen&d by the vete-rian consulted.A plan for an auto~tic
water dispensingdeviceis supplied. This can be used for both pi=% and
dogs,and can be connectedto a pipelinecar@ng the freshwater. Use
Qf W8 devicesho~d resultin a great sa~ OX freshwater, ~U of
man power. The designsubmittedis a galvanizedironmodel,patterned
afterthe cast concreteone designedand used by the US Departmentof
Agriculture. Thesecouldbe fabricatedin the US and shippedout with
the firstparty,or with tineani.*s.

15. 4xxLmlexposurecontainer: a) 100 of the large containers~ or
animaltxmksare required. The NaVQ Medi.@l %s=ch IndAt~te is pre
paredte undertakethe testingand procuremnt oi them. 60 will be used
for pigs, and 40 for dogs. ~ additionta the l=ge animala,smallanimls
and biological and monitorx materXl - be placedin th=Q A @$st
model of thesetankswas exposedat SANDSTONEand functionedsatiafactofiy~
Considerablestudyreins to be d~e conce~ 02 ~~s W ~sP@s~J
humiditycentrol,temperaturecontrol,etc.;but ‘&isis * be done at
b) The tanksfor exposingthe mice are being designed,and will be cons
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ed like buoys;and fl be designedto hold at least 200 mice in separati
remo~=blecell.sjplus otherbiologicaland monitoring=terial. Apprm-
iinately40 m“ thesewill be ~~ired: 2 ~ter 1*S 3 ‘f 1° ‘iations~‘ifi
duplicateat each station.. c) Containerswith s’hi.elds for land-based
atiis are to be designedbased on experiencegainedat ~wetok and
Bikini,and to meet the specialconditionsof the test program. These
will be blast-+~stedat Iiqvakernbeforethe f-l atoticweq ons test.

16. p esh water reci uimment: ~ of 4002 l@/W

Basis for calculationof wa’ierrequirement: *
a:
b:
c:
d:
e:

3400 mouse cages, 100 dlmgd%y
—g5

Mmse cage sterili=tion 100
Dogwater: 300 ~om, 1 @/~Y Pl~ 500
.F1.gwater:400 pigs, 2 WI*Y 2US 1000
Humanwater and lab; 150 men,

5 @WW 750
Total.,roundnumbers 2500

~ automtic watering&u-icesare not used, a water trailer must
be pro-d, and a considerableexoessof water supplisdfor the ani@ls*
%e estimatethat the anl-zalreqiireaentwsuld double:30Q0gal/day, under
tkis circumst=mce.

It is suggestedthat considerationbe giventa a plan to *W1
guttersand dowmpouts leadhg to cisternsan the 4 buLLdings. Fresh~im
watirthus collectedceuldbe intrduced into the animalfreshwaterlines
and would result in a considerablesaving.

17. Saltwater requirement:seawaterwill be used forwashing
downthe anhal mnmays and penways,to wash the mouse cagesandmowe
Wtim, for personnelbathhg and sewagep~oses. A tentative esttib
%3 as fo310ws:

a) Salt water supply@ distributionline - 3W pipe at start;
b) Pump capableo~ delivering90 lbs pressureto the line.
c) Distribute= systeata go to eqchaniuulrunway,and to be

equippedwith ordinarygarden-hos~ty’peoutlets.
d) Gardenhose and nozzlesfor eachaniml runway-house.

la. J!3ectticpowerrequirement: m, m=
a)
b)
c)
d)
e)
f)

—- —.
‘ Iighting,two Iabomtory buildings 5
250 KY x-rayapparatus- 5
Deep freezes,three
Labo=toZY equigaent,2 lab buildings :;
‘Mouse btidings
Animalpens,etc

Apprwcimatetotal &

Current shouldbe AC,



19. Gasoline retirements : knounh not determinableat this the.
a) For tio jeeps,and weaponscarrier
b) For two IWP
c) For reefermotor
d) For fieldstovesfor water sterilizerti mouse builtig.

a)

-2)

20. I@- erationrequirement:
900 cu ft walk-inreefer,capableto holdingcontentsat
35-40° F. Thiswill serveseveral purpese8:to hold
freshfood, b hold carcassesof animalsprior te autipsy,
both _ the LD50 mlibmtien stu~es~ and afier ~ ~st
shots● i@ny ef the pigs canbe butcheredafter autopsy,and
the meat fed as freshmeat to the dogs. The reefercan also
be used to store biologicaland othermateri~, and should
eliminatethe necessityfor additionalsml 1 ice-boxesin
the laboraotries.
Deep-i.reezes:Theseare necessaryfor the quick-feezing.-.
of the materialh be obtainedtig the serialsacrifice
of the b-ala exposed as above. !%ey will be requiredb
containlarge smples of plasmafrom 120 dogsmd W PXS
in each of the tie tesbs. lt is hoped b be able to frOeZO
at leastlW ml samplesef eachWmal. Varioussize spechew
for bistochemicaland enzynestudy-lysis@l alse be
wrappedand quickfrozenfor holdingand for shi~nt to the
US forsti* at NURIand byED USA.

23..Projects8, 9, 10, and Illin the progrando not reqyireany
specialequipent w consideration,otherthan the specialexposurecon-
tira in which s=ar biologicalmaterialwas exposedduringthe
W?DSTO1~Zshots. Sterilafac-ilitiesicr Mndling some of this ma’terial
beforethe testwill have to be provided,but thiswill appearh the
laboratoryequipmentlist.

22. The compilationof the iorebotigwas oriy possiblebecauseof
the experience~d knowledgeavailablefrom the membersof the staffof
Cap~~inR. H. I$!aeger’sdspartmmt at the NavalXedical?.eseacchInstitute.

Res pectfullysubmitted A,,, )

,& ) L< ,


